Improved survival in uncontrolled hemorrhagic shock induced by massive splenic injury in the proestrus phase of the reproductive cycle in the female rat.
Estrogen has a protective effect in adverse circulatory conditions such as trauma-hemorrhage and ischemia-reperfusion. In the present investigation uncontrolled hemorrhagic shock induced by massive splenic injury (MSI) was studied in male and female rats during the proestrus and metestrus phase of the reproductive cycle. The animals were anesthetized and randomly divided into four groups: group 1 (n = 8) were sham operated female animals; in group 2 (n = 8) MSI was induced in male animals; in group 3 (n = 8) MSI was induced in female animals in proestrus; in group 4 (n = 8) MSI was induced in female animals in metestrus. Plasma 17beta-estradiol was 112.8 +/- 16.7 pg/mL in group 3 and 44.8 +/- 16.7 pg/mL in group 4 (P < 0.04). After MSI the mean arterial pressure dropped in group 2 from 135.6 +/- 3.9 to 47.6 +/- 8.8 mmHg (P < 0.001) in 60 min. Total blood loss in 4 h was 29.6 +/- 3.5% of blood volume and mean survival time 161.3 +/- 30.6 min. In group 3 total blood loss in 4 h was 24.4 +/- 5.7% of blood volume and mean survival time 240 +/- 0 min (P < 0.03 compared with group 2). In group 4, total blood loss in 4 h was 29.6 +/- 3.9% of blood volume and mean survival time was 112.3 +/- 28.7 min (P < 0.001 compared with group 3). These results indicate that female rats in the proestrus phase of the reproductive cycle better maintain hemodynamic stability and survival in uncontrolled hemorrhagic shock than female animals in metestrus or males. This difference is attributed to factors other than blood loss.